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ENERGY DRINKS, such as Red Bull
® and 
Monster®, are caffeinated soft drinks 
marketed to increase physical and 
mental energy. They should not be confused 
with sports drinks like Gatorade®, which are 
instead intended to provide rehydration 
and the replenishment of electrolytes lost 
through exercise (Committee on Nutrition 
and the Council on Sports Medicine and 
Fitness, 2011). Energy drinks first appeared 
in South-East Asia in the 1960s (Reissig et 
al., 2009), and a multi-billion dollar industry 
has since developed (Kaminer, 2010). The 
products are now a part of everyday life, 
being available from corner shops, super-
markets, vending machines, bars, and restau-
rants. However, their safety, and purpose, 
has sometimes been called into question. 
Although it is difficult to state with certainty 
whether the products are dangerous, reports 
have linked them to serious health prob-
lems, such as tachycardia, arrhythmia, 
stroke, psychotic symptoms, seizures, and 
death (Seifert et al., 2011).
1 Please note that details of publications arising from this PhD are provided within the thesis itself (Richards, 
2016), and so are not individually referenced in the current article.
The research carried out for my PhD 
at the Centre for Occupational & Health 
Psychology, Cardiff University (see Richards, 
20161) aimed to investigate whether energy 
drink consumption was associated with 
mental health, academic, and behavioural 
outcomes in adolescents and young adults. 
A literature review was initially carried out in 
order to determine what research has already 
been conducted that relates to energy drinks 
and mental health, and to help determine 
the direction for my own studies. Twelve case 
reports were identified, and links were made 
between extreme consumption and the 
onset/exacerbation of clinical symptoms, 
such as anxiety, paranoia, mania, and hyper-
activity. Although the chronicity of these 
events was compelling, the review also exam-
ined empirical studies, as conclusions made 
from case reports alone may be limited. 
This analysis showed that short-term effects 
were sometimes positive (e.g., Wesnes et al., 
2013), though long-term associations were 
not. In particular, frequent use was related 
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to high levels of stress, anxiety, and depres-
sion (e.g., Hofmeister et al., 2010; Trapp et 
al., 2014). However, most studies carried out 
so far have been cross-sectional, meaning 
that they can only indicate whether vari-
ables are correlated at a specific time-point. 
Inferring from such studies whether energy 
drinks actually cause these problems is there-
fore not possible. It may be, for instance, that 
people who are already stressed, anxious, or 
depressed self-medicate (see Khatzian, 1997) 
by using energy drinks as a ‘pick-me-up’.
The use of energy drinks by children 
and adolescents is of particular interest 
because this group is associated with high 
consumption, and is sometimes a target 
for advertising campaigns. However, some 
schools that have banned the products have 
subsequently reported the emergence of 
undercover black markets (see Fletcher et 
al., 2014), suggesting that such measures are 
likely to be ineffective, and may even cause 
additional problems. In order to investigate 
the effects that energy drinks might have 
on young consumers, we first needed a way 
to measure their consumption. A 29-item 
Food Frequency Questionnaire (FFQ) enti-
tled the ‘Diet and Behaviour Scale’ (DABS) 
was therefore created. The scale was mainly 
comprised of items that have previously been 
used in other FFQs, with the idea being that 
the measure could record both frequency 
and amount of intake for a number of foods 
and drinks that might affect psychological 
outcomes. An advantage of using such a 
measure was that it could be administered 
relatively easily to large groups of individ-
uals. Furthermore, it allowed for correlations 
between dietary variables to be examined, 
meaning that energy drinks could be inves-
tigated in a novel way, not just in isolation 
but also in combination with other dietary 
variables with which their consumption may 
correlate. A further advantage of taking this 
approach was that additional dietary vari-
ance could be statistically controlled for, i.e., 
by adding the relevant covariates into the 
analyses along with the predictor variable. 
This was beneficial as it reduced the likeli-
hood that the effects observed were better 
explained by the influence of these poten-
tially confounding factors.
The DABS was initially tested in three 
relatively small-scale studies of students at 
Cardiff University. The first (N=268) exam-
ined associations between energy drink use, 
mental health and academic outcomes in a 
cross-section of first and second year under-
graduate psychology students. Due to this 
sample consisting mainly of low consumers 
of caffeine and energy drinks, a second study 
(N=284) examined similar outcomes in a cross-
section of university students who claimed to 
be frequent users of energy drinks. The third 
study (N=130) examined the effects longitu-
dinally; first year undergraduate psychology 
students were administered the DABS during 
the first week of term, and were then followed 
up 10 weeks later. The findings from these 
three studies were not entirely consistent, 
with relatively few significant effects of diet 
being observed. The majority of these effects 
also disappeared once covariates had been 
controlled for. Nevertheless, when taken 
together, the findings did suggest that energy 
drinks might be associated with negative 
outcomes (i.e., low academic achievement, 
poor mental health) in this population, and 
particularly so when their usage occurred 
alongside certain other dietary behaviours 
(i.e., in combination with alcohol, and in 
relation to breakfast omission).
The studies described above all relied 
upon university students as participants, a 
group that is unlikely to be fully representa-
tive of the wider population. For instance, 
they may be more likely than average to 
achieve high academic attainment, and to 
come from socioeconomically advantaged 
backgrounds. The sample sizes were also 
only of moderate size, meaning that the anal-
yses might have lacked the required statis-
tical power to detect significant effects. Due 
to these observations, it was deemed worth-
while to conduct a much larger longitu-
dinal examination of energy drinks, mental 
health, school performance, and problem 
behaviour in a sample of secondary school 
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children from the South West of England. 
This project built upon the findings of a 
preliminary study (Millward, as cited in 
Smith, 2014), which had noted that children 
who frequently consumed energy drinks 
tended to behave more disruptively than 
children who did not, and that the effect 
appeared to occur independently of socio-
economic factors.
Two thousand and thirty secondary 
school children were administered the 
DABS at baseline, 2307 completed it at six-
month follow-up, and 1660 completed the 
study at both time-points. Demographic 
and school performance information was 
collected directly from the School Informa-
tion Management System (SIMS). Before 
examining the effects of energy drinks, it 
was deemed useful to investigate potential 
confounding factors. Demographic and life-
style covariates of mental health and school 
performance (e.g., sex, age, school and school 
year attended, presence/absence of special 
educational needs status, eligibility/ineligi-
bility to receive school meals) were therefore 
identified. Analyses were then performed to 
determine whether energy drink consump-
tion was associated with mental health and 
school performance outcomes at the cross-
sectional level. Some findings of note were 
that high total weekly caffeine intake (i.e., 
the sum of that consumed from energy 
drinks, cola, coffee, and tea) was predictive 
of low general health, as well as high anxiety 
and depression. A combination of break-
fast omission and frequent energy drink 
consumption, a dietary pattern of potential 
concern previously identified in the main-
stream media (see Richardson, 2013), was 
also typically associated with undesirable 
outcomes.
Although factor analyses of the DABS 
in university students uncovered factor 
structures that varied considerably between 
studies, a reliable four-factor model was 
observed in secondary school students. 
This consisted of Junk Food, Caffeinated 
Soft Drinks/Gum, Healthy Foods, and Hot 
Caffeinated Beverages, and was identified in 
both cross-sections of data, as well as within 
each of the three schools individually. 
The factor of most interest to the current 
research was that labelled ‘Caffeinated 
Soft Drinks/Gum’, which was comprised 
of energy drinks, cola, and chewing gum. 
High consumption of this factor was typi-
cally associated with undesirable outcomes 
both cross-sectionally and longitudinally. 
However, on examination of its individual 
components, the strongest predictor was 
found to be a combination of high consump-
tion of all three products, rather than any 
one in particular. It is therefore possible 
that this factor represents a dietary/behav-
ioural pattern associated with undesirable 
outcomes, which may be akin to the ‘toxic 
jock’ identity (consisting of, amongst other 
things, sport-related identity, masculinity, 
and risk-taking) reported in US university 
students (see Miller, 2008).
A concern regarding energy drink use 
by children and adolescents is that it could 
negatively affect academic performance. 
Although few studies have investigated 
this phenomenon, those that have done so 
provide evidence that high consumption is 
related to low attainment (see for instance 
Champlin et al., 2016; Pettit & DeBarr, 
2011). However, as with most of the studies 
relating to energy drinks and mental health, 
these accounts are cross-sectional, meaning 
that causation cannot be inferred. My PhD 
work has therefore aimed to build upon this 
earlier research by investigating such effects 
longitudinally. Although not without incon-
sistencies, the findings generally suggested 
that those who did not improve in English 
and maths attainment throughout the school 
year were more likely to have increased the 
frequency of their energy drink consumption 
during this time compared to those children 
whose grades had improved. This implies 
that children who increase their consump-
tion of energy drinks are likely to be over-
taken by those who do not. Coupled with the 
observation that frequency of energy drink 
usage was typically associated with school 
performance in a negative dose-dependent 
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manner at the cross-sectional level, these 
findings suggest that such relationships 
might have a causal basis.
Building upon the above idea, the ques-
tion may be asked as to whether energy 
drinks can actually cause problem behav-
iour. Although little empirical evidence of 
this currently exists, a final study conducted 
for my PhD work demonstrated that chil-
dren were more likely to have consumed an 
energy drink, and were less likely to have 
eaten breakfast, on a day in which they were 
given detention compared to a day in which 
they were not. It could be that energy drinks, 
lack of breakfast, and insufficient sleep all 
play a role in explaining this relationship. 
Perhaps children who stay up late playing 
video games or using social media consume 
energy drinks to stay awake, struggle to get 
to sleep, wake up too late to have breakfast 
before school, and then use further energy 
drinks to counter the effects of insufficient 
sleep, and also possibly as a replacement for 
their missed breakfast. Although such an 
account currently remains speculative, this 
maladaptive pattern might result in disrup-
tive in-class behaviour, and henceforth, 
the occurrence of detentions. Indeed, my 
PhD research also uncovered that energy 
drink consumption and breakfast omission 
were associated with high occurrences of 
detentions throughout the school year, and 
that increasing in energy drink use and 
decreasing in breakfast consumption were 
both predictive of increases in the number 
of detentions received.
To summarise, results from my doctoral 
research suggest that energy drink use is 
associated with undesirable mental health, 
behavioural, and academic outcomes in 
young consumers. Although many of the 
effects observed were cross-sectional, a 
number of significant longitudinal findings 
were also made. Taken together with the 
observation that energy drink consumption 
in combination with breakfast omission was 
a significant predictor of the acute occur-
rence of detentions, these results imply that 
the relationships could be casual. However, 
until intervention studies have better deter-
mined the nature of the effects, a cautious 
approach to policy change may be required. 
The reason for this is that although many 
advocate banning adolescent use of energy 
drinks, doing so has been shown to create 
additional problems, such as the subsequent 
emergence of junk food black markets in 
secondary schools.
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